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1.An ASHRAE Level 1 walkthrough analysis contributes to what prerequisite or 
credit? 

A. Energy and Atmosphere Prerequisite, Building-Level Energy Metering 

B. Energy and Atmosphere Credit, Enhanced Refrigerant Management 

C. Energy and Atmosphere Prerequisite, Minimum Energy Performance 

D. Energy and Atmosphere Prerequisite, Energy Efficiency Best Management 
Practices 

Answer: D 

Explanation: 

An ASHRAE Level 1 walkthrough analysis is a preliminary evaluation of a building's 
energy systems to identify obvious energy efficiency opportunities and potential areas 
for improvement. This type of analysis aligns with the Energy Efficiency Best 
Management Practices by establishing a baseline understanding of thesbuilding's 
energy use and identifying simple, low-cost measures to improve energy efficiency. It 
does not directly relate to building-level energy metering, refrigeratit management, or 
the minimum energy performance standards, which are more 2 Aechnical and specific in 
nature. s 


2.Under Indoor Environmental Quality Credit, Interi Lighting, outlet powered task 
lighting contributes towards compliance for what€ategory of building space? 

A. Exterior S 

B. Lavatory vd 

C. Mechanical d 

D. Individual occupant n 

Answer: D я 

Ехр!апайоп: Ф 

Outlet powered task lightin f der the Indoor Environmental Quality Credit, Interior 
Lighting, contributes towafds compliance for individual occupant spaces. This is 
because task lighting allows individual occupants to control their own lighting levels, 
which can improve,cmfort and productivity. 

Reference: LEERW4: Building Operations + Maintenance Guide1, LEED certification 


for existing Би таз and spaces2. 


3.What credit rewards customers who change their normal consumption patterns in 
response to the varying price of energy over time? 

A. Energy and Atmosphere Credit, Demand Response 

B. Energy and Atmosphere Credit, Ongoing Commissioning 

C. Energy and Atmosphere Credit, Advanced Energy Metering 

D. Energy and Atmosphere Credit, Green Power and Carbon Offsets 

Answer: A 

Explanation: 


The LEED AP Operations + Maintenance (LEED AP O+M) V4.1 rewards customers 
who change their normal consumption patterns in response to the varying price of 
energy over time under the Energy and Atmosphere Credit, Demand Response. This 
credit encourages building owners and operators to participate in demand response 
programs which aim to shift the timing of energy use to off-peak periods when 
demand on the grid is lower. This helps to reduce the strain on the grid during peak 
demand periods, potentially avoiding the need for additional power plants. 
Reference: LEED v4: Building Operations + Maintenance Guide, LEED AP with 
specialty, LEED certification for existing buildings and spaces, LEED AP O+M Exam, 
Building Operations & Maintenance - Canada Green Building Council (CAGBC) 


4.Cooling tower blowdown is necessary because RY 

A. too much water in the system is inefficient so its water levels mustbe lowered 
B. a buildup of dissolved solids increases conductivity which decréases efficiency 
C. excess water treatment chemical levels corrode pipes and,bised-off reduces 


chemical levels e 

D. cold temperatures can freeze pipes if water is not mowed and bleed-off prevents 
that from happening <? 

Answer: В g^ 

Explanation: 3 


< 

LEED v4.1 О+М Reference Guide, р. 1132: LEED v4 - U.S. Green Building Council 
(https://www.usgbc.org/guide/om)3: What i$ Blowdown Loss in Cooling Towers? 
(https://deltacooling.com/resources/faqgAwhat-is-blowdown-loss-in-cooling-towers). 
Cooling tower blowdown is a process‘used to manage water quality in cooling 
systems. It involves discharging asportion of the water from the system to control the 
concentration of dissolved solid8 and minerals, which accumulate due to the 
continuous evaporation of water. These dissolved solids can increase the water's 
conductivity, leading to se&le formation, corrosion, and biofouling, all of which can 
significantly десгеаѕе ће efficiency and lifespan of the cooling system. By performing 
blowdown, the syste maintains the water quality within acceptable limits, ensuring 
optimal performagte and energy efficiency of the cooling tower. 

Reference: Thé need for cooling tower blowdown due to the accumulation of 
dissolved solids is discussed within the context of water management practices in 
cooling systems in the LEED AP O+M documentation. This process is crucial for 
maintaining system efficiency and is covered under the Water Efficiency category, 
emphasizing the importance of water management in achieving sustainable building 
operations. 


5.For projects not eligible for the ENERGY STAR® rating, the project team could 
demonstrate compliance with Energy and Atmosphere Prerequisite, Minimum Energy 
Efficiency Performance by 


A. conducting an energy audit that develops a commissioning plan for the building's 
major energy using system 

B. providing a program demonstrating no or low cost measures of improvement to 
increase energy efficiency 

C. developing a master list of findings identifying systems or pieces of equipment 
including the defects or problems and proposed solutions 

D. demonstrating an energy efficiency of at least 25% better than the national 
average for typical buildings of similar type based on energy source 

Answer: D 

Explanation: 

Projects not eligible for the ENERGY STAR rating must demonstrate an energy 
efficiency of at least 25% better than the national average for typical buildings of 
similar type based on energy source. This can be done by using the SCHO STAR 
Target Finder tool or a custom approved by USGBC. S 

Reference: LEED AP O«M Exam Guide, page 305; LEED v4.1 gain Reference 
Guide, page 97. 

For projects not eligible for the ENERGY STAR® rating, m path to 
demonstrate compliance with the Energy and Atmosphere Prerequisite, Minimum 
Energy Efficiency Performance, is to show that the butl@ing's energy efficiency is 
significantly higher than the baseline established fef?similar buildings. Demonstrating 
energy efficiency that is at least 25% better thane national average for comparable 
buildings, based on the type of energy used stovides a quantifiable metric that 
reflects the building's superior performance his approach aligns with LEED's goal to 
encourage higher energy efficiency stapdards and reduce environmental impact 
through improved building performante. 

Reference: This alternative compliance path for projects not eligible for ENERGY 
STAR rating is outlined in thg EED for Building Operations and Maintenance 
reference guide under the Ей@гоу and Atmosphere category. It provides a method for 
buildings to achieve the imum Energy Efficiency Performance prerequisite by 
exceeding the energy,performance standards of similar buildings, promoting an 
advanced level of energy conservation in building operations as emphasized in LEED 
AP O+M trainingsfiaterials. 


6.What is the allowed maximum tenant space exclusion for Energy and Atmosphere 
Prerequisite, Minimum Energy Performance? 

A. 10% of the vacant space 

B. 10% of the gross floor area 

C. 10% of the project site area 

D. 10% of the regularly occupied area 

Answer: B 

Explanation: 

The LEED AP Operations + Maintenance (LEED AP O+M) V4.1 guide specifies that 


for the Energy and Atmosphere Prerequisite, Minimum Energy Performance, the 
allowed maximum tenant space exclusion is 10% of the gross floor area. This means 
that when calculating energy performance, up to 10% of the total floor area of the 
building can be excluded. This could be due to various reasons such as spaces being 
unoccupied or not in use. 
Reference: LEED v4: Building Operations + Maintenance Guide, LEED v4: Building 
Design + Construction Guide, Minimum Energy Performance Calculator - ASHRAE 
90.1 - 2010, LEED v4 energy update C U.S. Green Building Council 
The Energy and Atmosphere Prerequisite, Minimum Energy Performance, allows for 
certain exclusions to accommodate diverse building types and uses. One such 
provision permits the exclusion of up to 10% of the gross floor area (GFA) from the 
energy performance calculations. This allowance is designed to provide flexibility for 
spaces that may not be fully occupied or operational during the performance period, 
such as tenant spaces undergoing renovation or spaces with atypicafenergy usage. 
By excluding a limited portion of the GFA, the prerequisite acknowledges the 
variability in building occupancy and use, ensuring that the епе?ду performance 
assessment is both fair and representative of the building's $ypical operations. 
Reference: The allowance for excluding up to 10% of the gross floor area from the 
energy performance calculations is detailed in the LEED for Building Operations and 
Maintenance reference guide, specifically under thé'Energy and Atmosphere 
Prerequisite, Minimum Energy Performance. Thi guideline i is part of the LEED AP 
O+M training materials, which emphasize thesifnportance of accommodating diverse 
building uses and occupancy levels in the fursuit of sustainable building operations. 
4? 

"X 
7.The measures called out on thegollowing site plan may contribute to the 
achievement of which LEED gits? ( (Click on Exhibit) 
Exhibit oY 
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A. Sustainable Sites Credit, Rainwater Management; Sustainable Sites Credit, Light 
Pollution Reduction 

B. Sustainable Sites Credit, Rainwater Management; Sustainable Sites Credit, Heat 
Island Reduction 

C. Sustainable Sites Credit, Rainwater Management; Location and Transportation 
Credit, Alternative Transportation 

D. Sustainable Sites Credit, Rainwater Management; Indoor Environmental Quality 
Credit, Integrated Pest Management 


Answer: B 

Explanation: 

The site plan includes measures for managing rainwater and reducing heat islands. 
Rain gardens and permeable surfaces are indicated, contributing to the Sustainable 
Sites Credit for Rainwater Management. The inclusion of parking under the solar 
canopy contributes to the Heat Island Reduction credit by providing shade and 
reducing surface temperatures. 

Reference: LEED AP O+M Exam 

The site plan provided indicates two distinct sustainability measures: rainwater 
management and 

vegetated roof implementation. Rainwater management pertains to strategies that 
manage and mitigate the impacts of rainfall runoff. It contributes to the Sustainable 
Sites Credit for Rainwater Management by reducing runoff volume andsmproving 
water quality, which is in line with LEED requirements for managing,precipitation on- 
site. Additionally, the presence of a vegetated roof, as shown in thé plan, is a strategy 
for mitigating heat islands. This contributes to the Sustainabl Sites Credit for Heat 
Island Reduction, which aims to minimize the impact on migfoclimates and human 
and wildlife habitats by reducing heat-absorbing surfaces. 

Reference: The LEED BD+C Reference Guide, speciftZally the Sustainable Sites (SS) 
category, outlines the importance of rainwater man&gement and heat island reduction 
strategies. These are fundamental aspects соуе а іп the LEED AP O+M training 
materials, which emphasize site sustainabilitytis a critical component of the overall 


sustainability of a building project. РЫ 
C d 

S 
8.Buildings account for what peragrilage of total energy use? 
A. 3096 L 
B. 40% Eod 
C. 5096 SS 
D. 6096 n 
Answer: B P 


Explanation: — s? 


Buildings accoünt for 40% of total energy use in the U.S., according to the U.S. 
Environmental Protection Agency1. This is consistent with the global estimate by the 
International Energy Agency, which states that buildings and construction sector 
accounted for 36% of final energy use in 20182. 

Reference: LEED AP O«M Exam Guide, page 305; LEED v4.1 O+M Reference 
Guide, page 97. 

Buildings are one of the primary consumers of energy worldwide, and they account 
for a significant percentage of total energy use. The correct percentage is 4096, which 
encompasses energy used for heating, cooling, lighting, and operating buildings. This 
figure reflects the extensive impact that building design, construction, and operations 
have on energy consumption and the potential for energy savings in this sector. 


Reference: The figure that buildings account for 40% of total energy use is a 
commonly cited statistic in the field of sustainability and is mentioned in LEED training 
materials and documentation. It is a crucial factor that drives the Energy and 
Atmosphere (EA) category within the LEED rating systems, pushing for strategies that 
reduce energy consumption and improve building energy performance. 


9.A project owner has hired a Commissioning Authority (CxA) to develop a 
Commissioning (Cx) Plan which will be submitted in the LEED application to 
document Energy and Atmosphere Credit, Existing Building Commissioning - 
Analysis, Option 1. Existing Building Commissioning. 

At a minimum, what should be included in the Cx Plan? 

A. Cx program overview, project team members, and process activitiegs 

B. Energy Use Breakdown, project team members, and Capital Imprévements 
Measures Kol 

C. Low and No Cost Improvements, Energy Use Breakdown, arid Capital 
Improvements Measures 

D. Cx process activities, Water efficiency optimization уе and Energy Use 


Breakdown R 
Answer: A g^ 
Explanation: $ 


LEED \4.1 О+М Reference Guide, page 1015 EED AP O+M Exam Guide, page 306. 
The Commissioning (Cx) Plan is a foundatiénal document that outlines the scope and 
activities of the commissioning processsAt a minimum, the plan should include an 
overview of the Cx program, which détails the objectives and goals, the roles and 
responsibilities of the project teag&members involved in the commissioning process, 
and the sequence and timing gfbrocess activities. This ensures that all stakeholders 
understand the commissioni process and are aligned with its implementation. 
Reference: The require ts for the contents of a Commissioning Plan are detailed 
in the Energy and Atmesphere Credit for Existing Building Commissioning under the 
LEED for Building Qperations and Maintenance (O+M) reference guide. It is also 
highlighted in the EED AP O+M training materials that a comprehensive Cx Plan is 
integral to docámenting the systematic process of ensuring building systems perform 
interactively and efficiently. 


10.According to Indoor Environmental Quality Credit, Daylight and Quality Views, 
what is the view factor in the diagram below? 


=n 


S 
A. View Factor 1 е? 
B. View Factor 2,8? 
C. View Расюй4 

D. View Factor 5 
Answer: B 
Explanation: 

The view factor is the percentage of the floor area that has a direct line of sight to the 
perimeter vision glazing. According to the LEED Reference Guide for Building 
Operations and Maintenance, the view factor for the diagram below is 2, which means 
that 75% or more of the floor area has a direct line of sight to the perimeter vision 
glazing. 

Reference: LEED Reference Guide for Building Operations and Maintenance, v4 
Edition, Indoor Environmental Quality, Daylight and Quality Views, page 581 1 


11.What percentage of individual occupant spaces must have individual lighting 
controls in projects 
seeking Option 1. 
Lighting Control in Indoor Environmental Quality Credit, Interior Lighting? 
A. 40% 
B. 50% 
C. 60% 
D. 70% 
Answer: D 
Explanation: 
For projects seeking to comply with Option 1, Lighting Control of the Indoor 
Environmental Quality Credit for Interior Lighting, LEED guidelines specify that at 
least 70% of individual occupant spaces must have individual ото controls. These 
controls allow occupants to adjust lighting to suit their task neads and pReference, 
contributing to energy savings and increased occupant comfort and productivity. 
Reference: This requirement is outlined in the LEED for Building Operations and 
Maintenance (O+M) Reference Guide, under the Indoef Environmental Quality Credit 
for Interior Lighting. It is a well-known requirementdiscussed in LEED AP O+M 
training and resources, promoting energy efficiedcy and occupant comfort in the 
interior environment. "d 
$ 

o^ 
12.The LEED AP is searching the d Database for LEED Interpretations that 
pertain to Sustainable Sites Credis Light Pollution Reduction. 
Which interpretations must be,d$ed when attempting this credit? 
A. Sustainable Sites Credit,dYght Pollution Reduction LEED Interpretation published 
after the project's registraffon date that the project thinks is relevant 
B. Energy and Atmosphere Credit, Optimize Energy Performance LEED Interpretation 
published on the ibe зи registration date that the project thinks is relevant 
C. Sustainable Sites Credit, Light Pollution Reduction LEED Interpretation published 
before the projéct's 
registration date that applies to the project's rating system 
D. Energy and Atmosphere Credit, Optimize Energy Performance LEED Interpretation 
published before the project's registration date that applies to the project's rating 
system 
Answer: C 
Explanation: 
When attempting the Sustainable Sites Credit for Light Pollution Reduction in a LEED 
project, the LEED Interpretations that must be used are those published before the 
project's registration date that apply to the project's rating system. This means that 
the correct answer to the question is "C: 


Sustainable Sites Credit, Light Pollution Reduction LEED Interpretation published 
before the project's registration date that applies to the project's rating system." 
LEED Interpretations provide clarification on how credit requirements can be applied 
to project-specific situations. They are part of the formal guidance offered by the 
USGBC and are meant to help project teams understand how to implement LEED 
credits in the context of their specific projects. It's important to use interpretations that 
are relevant to the specific credit being attempted and that were available at the time 
the project was registered, ensuring that the guidance aligns with the version of LEED 
under which the project is registered. Interpretations published after a project's 
registration date might contain new information or clarifications that were not 
considered at the time of registration and therefore may not be applicable to projects 
registered before their publication. 

S 
13. When tracking waste data during the performance period for Materials and 
Resources Credit, Solid Waste Management - Ongoing, which/etrategy may be used 
to document total and diverted waste? e 
A. Measure and document waste in weight or volume P 
B. Use replacement value as the metric for ongoing мае 
C. Extrapolate data from one month of the performéirice period 
D. Do not allow tenant waste outside the building’ waste program to be included 
Answer: A S 
Explanation: 9 
For the Materials and Resources Credit; Solid Waste Management - Ongoing, it is 
essential to accurately measure d add the amount of waste generated and 
diverted from landfills. This can be£done by tracking the waste in terms of weight 
(pounds or kilograms) or volum (cubic yards or cubic meters). This method provides 
the most accurate accountirg’of waste management efforts and is a requirement for 
documenting performangg for this credit. It allows for the calculation of diversion rates 
and effectiveness of waste reduction strategies. 
Reference: The LEED for Building Operations and Maintenance Reference Guide 
details the requirefnents for waste tracking and documentation. This process is key to 
achieving the Solid Waste Management - Ongoing credit, which is aimed at reducing 
the amount of waste sent to landfills and incineration facilities, as emphasized in 
LEED AP O+M training materials. 


14.Which of the following is the most appropriate use of untreated stormwater? 
A. Irrigation 

B. Boiler water makeup 

C. Drinking fountain 

D. Cooling water makeup 

Answer: A 


Explanation: 
Untreated stormwater, due to its potential contaminants, is not suitable for potable 
uses but can be effectively utilized for non-potable applications such as irrigation. It 
provides a viable alternative to using treated water for landscape irrigation, thereby 
conserving potable water resources. This use aligns with sustainable water 
management practices encouraged by LEED, which promote the reduction of potable 
water usage for landscape irrigation. 
Reference: The LEED Reference Guide for Green Building Design and Construction 
and the LEED O+M Reference Guide both encourage the use of untreated 
stormwater for irrigation as part of an integrated water management approach. This 
conservation strategy is covered under the Water Efficiency category and is a 
common topic in LEED AP O+M training sessions. 
RS 
S 


15.An equipment upgrade requires an initial investment of $1, 5090 USD with a total 


annual savings of $500.00 and a 339^ rate of return. e 
What is the Simple Payback Period for this improvement? $ 

A. 120 days P 

B. 495 days <? 

С. Two years gh 

D. Three years $? 

Answer: С P 


Explanation: A? 

The Simple Payback Period is the {те аке$ for an investment {о pay for itself 
through savings. To calculate the Siptple Payback Period, divide the initial investment 
by the annual savings. In this casg, $1,500.00 USD divided by $500.00 equals 3. To 
find the exact payback period, dénsider the rate of return. With a 33% rate of return, 
the actual savings per year Wóuld be $500.00 plus 33% of $500.00, which equals 
$665.00. Dividing the initis investment of $1,500.00 by $665.00 gives a payback 
period of approximately 2.26 years, which is closest to two years. 

Reference: The concept of Simple Payback Period is a fundamental financial 
calculation discug£ed i in the LEED AP O«M documentation. It is part of evaluating the 
cost-effectivenéss of energy and water efficiency improvements, particularly under the 
Energy and Atmosphere and Water Efficiency categories. This metric is commonly 
used in sustainability projects to assess the viability of efficiency upgrades. 


16.A 1,500 ft2 (139 m2) mobile home is built in the downtown area of a major city. 
90% of the project's gross floor will be completed by the time of occupancy. LEED 
certification is being sought. 

Which rating system would be the most appropriate one to use? 

A. LEED Interior Design and Construction 

B. LEED Building Design and Construction 


C. LEED for Homes 

D. No rating system 

Answer: C 

Explanation: 

For a mobile home, especially one built in a major city, the most appropriate LEED 
rating system to use would be LEED for Homes. This is because ASHRAE 90.1 and 
associated LEED rating systems typically exclude low-rise residential buildings, which 
include single-family houses, multifamily structures of three stories or fewer above 
grade, and manufactured houses (modular or mobile homes). Since the mobile home 
in question falls under the category of manufactured houses, it would be more fitting 
to pursue LEED for Homes certification, which is designed to cater to residential 
projects. 

Reference: Information derived from the ASHRAE 90.1-2013 User's Manual indicates 
the exclusion of low-rise residential buildings, including manufacturgd houses, from 


the standard's scope. % 
SS 

< 
17.Кеу functional and operational parameters such as occupied hours of a building, 
use by space type, required temperature settings, andifighting levels, are specified in 
the g^ 
A. Basis of Design $? 
В. Design Narrative e 
C. Owner Project Requirements 9 
D. Current Facility Requirements < 
Answer: С S 
Explanation: я 
The Owner Project Requiremests (OPR) is a document that details the ideas, 
concepts, and criteria determined by the owner to be important to the success of the 
project. It typically includes key functional and operational parameters such as 
occupied hours of a building, use by space type, required temperature settings, and 
lighting levels. The PRI is used as a guiding document throughout the design and 
construction progéss to ensure that the team is aligned with the owner's vision and 
goals. 
Reference: LEED v4: Building Operations + Maintenance Guide, Functional / 
Operational | WBDG - Whole Building Design Guide, Facilities Operations & 
Maintenance - An Overview - WBDG 
The Owner Project Requirements (OPR) is a critical document that outlines the 
functional and operational objectives of a project, reflecting the owner's needs and 
expectations. This document serves as a foundation for the design team to develop 
the Basis of Design (BOD) and guides the project through its lifecycle, ensuring that 
the owner's operational needs, such as occupied hours, use by space type, required 
temperature settings, and lighting levels, are met. The OPR typically includes 
information on building occupancy schedules, space usage types, environmental 


conditions like temperature and lighting requirements, and other owner-driven criteria 
essential for the building's design and operation. By clearly defining these parameters 
upfront, the OPR ensures that the project team has a clear understanding of what is 
expected from the building's performance, facilitating a design that aligns with the 
owner's vision and operational needs. 

Reference: Based on the LEED AP documents and resources, such as the ASHRAE 
90.1-2013 User Manual, which provides guidelines for determining design and 
operational parameters like lighting wattage for various space types (ASHRAE 
90.1-2013, Section 9.1.4). 


18. The maximum number of points in the Innovation Category that can be achieved 
by exemplary performance is sS 

< 
А. one point ° 
B. two points 
C. three points 4 

| € 
D. four points e 
Answer: B РЫ 
Explanation: <? 
The maximum number of points that can be achieved by exemplary performance in 
the Innovation Category is two. Exemplary perfafmance credits are a part of the 
Innovation in Design category and are амагдей for achieving double the credit 
requirements or the next incremental percéntage threshold1. However, it's important 
to note that while there are multiple stratégies for earning innovation points, there are 
limits to how many points can be eased for each type of strategy2. 
Reference: Understanding Innovation in Design & Exemplary Performance Credits in 
LEED, Guide to Exemplary Рефогтапсе Credits in LEED-NC v4, I’m confused about 
how many points | can еагп г each strategy, NC-v4.1 INc1: Innovation | LEEDuser. 
In the LEED AP Operati + Maintenance rating system, the Innovation category 
allows projects to eargspoints for employing innovative strategies that demonstrate 
quantifiable environstiental benefits beyond what is covered by the standard LEED 
credits. Projects gan earn points in this category through innovative performance 
strategies, LEED Pilot Credits, or by having a LEED Accredited Professional on the 
team. 
Exemplary performance refers to achieving performance that significantly exceeds the 
requirements of existing LEED credits. However, within the Innovation category, there 
is a limit to the number of points that can be achieved through exemplary 
performance. Specifically, a project can earn a maximum of two points for exemplary 
performance under the Innovation category. This encourages projects to explore a 
range of innovative strategies while also maintaining a balanced approach to 
sustainability across all categories. 
Reference: The LEED v4 for Building Operations and Maintenance reference guide 
provides detailed information on the Innovation category, including the criteria for 


earning points through innovative strategies, the use of Pilot Credits, and the role of a 
LEED Accredited Professional. It also specifies the limit on points achievable through 
exemplary performance, reinforcing the comprehensive approach to sustainability 
encouraged by the LEED rating system. 


19.Which product recycling requirement applies specifically to LEED AP® Operations 

and Maintenance Schools and Hospitality? 

A. Food 

B. Batteries and lamps 

C. Electric powered equipment 

D. Office equipment, appliances and audiovisual equipment 

Answer: A ss 

<> 

Explanation: e 
с 

20. Food waste must be diverted from disposal in landfills ог jneineration facilities by 

donating, composting, or anaerobic digestion1. The other ogtions are incorrect 

because they are product recycling requirements that apply to all LEED AP O+M 

projects, not just Schools and Hospitality. A 

Reference: LEED v4.1 O+M Reference Guide, pag@223 

Guide to the LEED AP Operations and Maintenaice (O+M) Exam, page 105 LEED v4 

AP O«M Mock Exam, page 82 S 

Within the LEED AP Operations Маіпіедаћсе rating system, particularly for Schools 

and Hospitality projects, there is a heigffened focus on sustainable waste 

management practices, including the¥ecycling of specific products. One area of 

particular importance for these prgject types is the management of food waste due to 

the significant volumes gener and the opportunities for diversion from landfills 

through composting, donatig/t, or other sustainable waste management practices. 

Recycling requirements fg? batteries and lamps, electric-powered equipment, and 

office equipment, appliances, and audiovisual equipment are generally applicable 

across various project types. 

However, the spgtific emphasis on food waste recycling in Schools and Hospitality 

projects aligns With the operational characteristics of these facilities, where food 

service and preparation are integral activities. By focusing on food waste recycling, 

these projects can significantly reduce their environmental impact, contribute to 

community well-being, and often achieve operational cost savings. 

Reference: The LEED v4 for Building Operations and Maintenance reference guide 

provides a detailed overview of the Materials and Resources credit category, which 

includes requirements for waste management. 

It outlines the specific emphasis on food waste management for Schools and 

Hospitality projects, recognizing the unique opportunities and challenges these project 

types face in achieving sustainable waste management practices. 


21.What is the percentage range of total municipal waste that commercial and 
institutional buildings 
typically account for? 
A. 25% to 35% 
B. 35% to 45% 
C. 45% to 55% 
D. 55% to 65% 
Answer: B 
Explanation: 
This includes waste from commerce, trade, office buildings, institutions and small 
businesses. The other options are incorrect because they are either too high or too 
low compared to the actual data. " 
Reference: OECD Data: Municipal waste S 
Guide to the LEED AP Operations and Maintenance (O+M) ExamfT page 103 LEED v4 
AP O+M Mock Exam, page 83 Di 
Commercial and institutional buildings are significant endo. to municipal waste 
generation. These buildings include offices, schools, retail stores, and healthcare 
facilities. Waste from these buildings comprises papeR "Cardboard, plastics, metals, 
glass, and organics, among other materials. The raye of 35% to 45% accounts for 
the diverse activities within these buildings that t generate waste, from daily operational 
waste to periodic large-scale waste from renggations and refurbishments. Waste 
management strategies in these buildings Фисһ as recycling and composting 
programs, can significantly impact this pércentage. 
Reference: LEED Reference Guide 10? Building Operations and Maintenance, U.S. 
Green Building Council. SO 

o 
22.The project team is sain to achieve Option 1. Lighting Controls in Indoor 
Environmental Quality;&redit, Interior Lighting. 
Which of the followigig is required documentation? 
A. Table of lightipé controls installed 
B. Manufacturérs' data for occupancy sensors 
C. The total area of the building square footage 
D. A photometric chart of the multi-occupant space 
Answer: A 
Explanation: 
The correct answer is A because a table of lighting controls installed is the required 
documentation for Option 1. Lighting Controls in Indoor Environmental Quality Credit, 
Interior Lighting, as stated in the LEED v4.1 O+M Reference Guide1. The table must 
include the type and location of each lighting control device, the controlled lighting 
power, and the percentage of lighting power controlled by each device1. The other 
options are incorrect because they are either not required or relevant for this option. 


Reference: LEED v4.1 O+M Reference Guide, page 251 
Guide to the LEED AP Operations and Maintenance (O+M) Exam, page 115 LEED v4 
AP О+М Mock Exam, page 84 


23.A project is ineligible for an ENERGY STAR® Rating and will document Energy 
and Atmosphere Prerequisite, Minimum Energy Performance by benchmarking 
against historical data. 

If the performance period calendar year is 2022, which of the following is an 
acceptable historical baseline? 

A. Average of calendar years 2020 and 2021 

B. Average of calendar years 2015, 2016 and 2017 


C. Average of calendar years 2017, 2019 and 2021 SS 
D. Average of calendar years 2017, 2018 and 2019 S 
Answer: D eS 
Explanation: er 


The correct answer is D because the historical baseline must be the average of the 
most recent three consecutive years of energy data available prior to the performance 
period1. Since the performance period calendar year #2022, the most recent three 
consecutive years of energy data available are 2017, 2018 and 2019. The other 
options are incorrect because they either include ears that are not consecutive or not 
prior to the performance period. S 

Reference: LEED v4.1 O+M Reference Gyfide, page 139 

Guide to the LEED AP Operations andMaintenance (O+M) Exam, page 89 LEED v4 
AP O+M Mock Exam, page 85 S 

When a project is ineligible for an£ NERGY STAR® Rating and opts to document 
Energy and Atmosphere Prerequisite, Minimum Energy Performance by 
benchmarking against histogial data, the selected baseline must be representative of 
the building's typical perfefmance. The average of calendar years 2017, 2018, and 
2019 serves as a relevant baseline because it provides recent, consecutive annual 
data that reflects the building's energy performance before any significant changes or 
improvements mae for LEED certification. This approach ensures that the 
performance périod (in this case, the calendar year 2022) is compared against a 
stable and accurate representation of the building's typical energy use, allowing for a 
meaningful assessment of energy performance improvements. 

Reference: LEED v4 for Building Operations and Maintenance Guide, U.S. Green 
Building Council. 


24.In following the Sheet Metal and Air Conditioning National Contractors Association 
(SMACNA) Indoor Air Quality (IAQ) Guidelines for Occupied Buildings under 
Construction, what is the Minimum Efficiency Reporting Value (MERV) 

as determined by ASHRAE 52.2-2007 required for renovation activities? 


Explanation: 
According to the Sheet Metal and Air Conditioning National Contractors Association 
(SMACNA) Indoor Air Quality (IAQ) Guidelines for Occupied Buildings under 
Construction, the Minimum Efficiency Reporting Value (MERV) as determined by 
ASHRAE 52.2-2007 required for renovation activities is MERV 13. This requirement is 
in place to ensure that the air filtration systems used during renovation activities are 
capable of capturing fine particles, thus reducing the risk of indoor air quality issues. 
MERV 13 filters are efficient at capturing particles that are 0.3 to 1.0 micrometers in 
size, including dust, pollen, mold spores, bacteria, and any other aidporne 
contaminants that might be present during construction activities. 
Reference: SMACNA IAQ Guidelines for Occupied Buildings uder Construction, 2nd 
Edition 2007; ASHRAE Standard 52.2-2007, "Method of Testing General Ventilation 
Air-Cleaning Devices for Removal Efficiency by Particle Size." 
< 
D 
25.The project team of an existing urban site has4% total vegetated area and desires 
to increase the percentage to equal or be gredter than 5%. 
Which strategy can the team implement to &chieve this goal? 
A. Install a vegetated roof system d 
B. Convert lawn areas to native pla is 
C. Mitigate the vegetated area offsite through a land trust 
D. Convert the paved areas of е site to pervious pavement 
Answer: A ey 
| © 
Explanation: Sj 
To increase the vegetated area of an existing urban site from 4% to equal or be 
greater than 5%, one" effective strategy is to install a vegetated roof system. This 
approach not only Increases the site's 
vegetated footĝrint but also provides additional benefits such as improved stormwater 
management, increased insulation, and reduction of the urban heat island effect. A 
vegetated roof system can be implemented on flat or slightly sloped roofs, making it a 
versatile option for urban environments where ground space may be limited. By 
converting unused roof space into green space, the project team can meet the goal of 
increasing the total vegetated area of the site. 
Reference: LEED Reference Guide for Green Building Design and Construction, U.S. 
Green Building Council. 


26.Which of the following topics is unnecessary in order to comply with the 


Sustainable Sites Credit, Site Improvement Plan? 

A. Soils 

B. Hydrology 

C. Vegetation 

D. Maintenance equipment 

Answer: D 

Explanation: 

The correct answer is D because maintenance equipment is not a topic that is 
required to be addressed in the Site Improvement Plan for the Sustainable Sites 
Credit, as stated in the LEED v4.1 O+M Reference Guide1. The Site Improvement 
Plan must include topics such as soils, hydrology, vegetation, and site management, 
and describe the existing conditions, goals, strategies, and performance metrics for 
each topic1. The other options are incorrect because they are topics 1981 аге required 
to be addressed in the Site Improvement Plan. S 

Reference: LEED v4.1 O+M Reference Guide, page 115 e 

Guide to the LEED AP Operations and Maintenance (O+M) gem. page 80 LEED v4 
AP O+M Mock Exam, page 86 

In order to comply with the Sustainable Sites Credit, Site.Ifnprovement Plan, 
addressing the topics of soils, hydrology, and vegetatithh is essential. These elements 
are crucial for ensuring sustainable site managemefit, enhancing site ecology, 
managing stormwater, and promoting biodiversity However, the topic of maintenance 
equipment, while important for operational coKŠiderations, is not directly necessary for 
compliance with this specific credit. The fofĝüs of the Site Improvement Plan is on the 
physical and ecological aspects of the gife rather than the equipment used for site 
maintenance. o” 

Reference: LEED v4 for Building g Pesign and Construction Guide, U.S. Green Building 
Council. L 


27.What is the intent дао Environmental Quality Credit, Daylight and Quality 
Views? 

A. To achieve a вло factor іп all spaces 

В. To provide Ifghting controls for regularly occupied spaces 

C. To achieve direct line of site to vision glazing for all building occupants 

D. To provide a connection between building occupants and the outdoor environment 
Answer: D 

Explanation: 

The intent of Indoor Environmental Quality Credit, Daylight and Quality Views is D: to 
provide a connection between building occupants and the outdoor environment1. This 
credit aims to enhance the well-being, productivity, and satisfaction of building 
occupants by introducing natural light and views into the regularly occupied зрасез2. 
The other options are incorrect because they either describe different aspects of the 
credit requirements or are not part of the credit intent. 


1: Daylight and Views - Daylight - Chaney Enterprises 2: LEED v4.1 O+M Reference 
Guide, page 249 

The intent of the Indoor Environmental Quality Credit, Daylight and Quality Views, is 
to provide a connection between building occupants and the outdoor environment. 
This credit emphasizes the importance of natural light and outside views in creating 
healthy and productive indoor spaces. By ensuring that interior spaces have access 
to daylight and views of the outdoors, buildings can enhance occupant well-being, 
reduce the need for artificial lighting, and promote a connection to the natural world. 
This credit encourages the design and orientation of buildings and interior spaces in a 
way that maximizes the penetration of natural light and provides clear lines of sight to 
outdoor environments. 


ss 
28.Which of the following strategies is allowed under Energy and Atwiosphere Credit, 
Renewable Energy and Carbon Offsets, and will help a project acheve Energy and 
Atmosphere Credit, Optimize Energy Performance? 3i 
A. Install an on-site photovoltaic array $ 
В. Purchase Green-e certified carbon offsets e 
C. Purchase Green-e certified Renewable Energy Certificates (RECs) 
D. Install an on-site geothermal energy with a groufid-source heat pump 
Answer: A $? 
Explanation: SU 
The correct answer is A because installing&n on-site photovoltaic array is a strategy 
that is allowed under Energy and Atmag@here Credit, Renewable Energy and Carbon 
Offsets, and will help a project achiey8 Energy and Atmosphere Credit, Optimize 
Energy Performance, as stated inthe LEED v4.1 O+M Reference Guide1. An on-site 
photovoltaic array can generatetenewable energy for the project and reduce its 
greenhouse gas emissions аа energy costs1. The other options are incorrect 
because they either do ngf'help the project achieve Energy and Atmosphere Credit, 
Optimize Energy Performance, or are not allowed by the credit requirements. 
Reference: LEED vé? O+M Reference Guide, page 145 
Guide to the LER AP Operations and Maintenance (O+M) Exam, раде 90 
LEED v4 AP O&M Mock Exam, page 87 


29.What requirement must be met when creating a demand response program that 
satisfies Energy and Atmosphere Credit, Demand Response? 

A. Demonstrate a load shift reduction of 596 in the building 

B. Permanently reduce the energy consumption in the building by 5% 

C. Have the building management sign a two-year demand response enrollment 

D. Create a comprehensive plan for meeting the contractual commitment during a 
demand response event 

Answer: D 


Explanation: 

The correct answer is D because creating a comprehensive plan for meeting the 
contractual commitment during a demand response event is a requirement for Energy 
and Atmosphere Credit, Demand Response, as stated in the LEED v4.1 O+M 
Reference Guide1. The plan must include the roles and responsibilities of the building 
staff, the communication protocols, the load reduction strategies, and the 
measurement and verification methods1. The other options are incorrect because 
they are either not required or relevant for this credit. 

Reference: LEED v4.1 O«M Reference Guide, page 151 

Guide to the LEED AP Operations and Maintenance (O+M) Exam, page 91 LEED v4 
AP O+M Mock Exam, page 88 


ss 
30.When developing a transportation survey, а LEED AP must make certain that the 


survey instrument collects information S 
A. in a consistent manner from all respondents <? 
В. from the morning and evening commute only 4% 


С. from non-consecutive days over a calendar month e 
D. on every mode of transportation in a multi-mode да commute 
Answer: A g^ 
Explanation: $ 
When developing a transportation survey, it igCrucial that the survey instrument 
collects information in a consistent manne“from all respondents. This ensures that 
the data collected is reliable and can Безассигае!у analyzed to inform decisions 
about transportation strategies. Collg&ting data consistently allows for a fair 
comparison of responses and helss to identify trends or patterns in the data. 
Reference: LEED v4: Building Operations + Maintenance Guide1, LEED v4.1 
OPERATIONS AND MAINTENANCE - WAP Sustainability Consulting 
ў? 

S 
31.When sampling a‘population in a multi-tenant building, how can the transportation 
surveys be аіѕігір еа to meet Location and Transportation Credit, Alternative 
Transportation* Option 1. Transportation Survey? 
A. Distribute the total number of surveys across all tenants evenly 
B. Distribute the total number of surveys across all tenants proportionately, according 
to their populations 
C. Distribute the total number of surveys across all tenants proportionately, according 
to their gross floor area 
D. Distribute the total number of surveys across all tenants proportionately, according 
to their regularly occupied Area 
Answer: B 
Explanation: 
The correct answer is B because the transportation surveys must be distributed 


across all tenants proportionately, according to their populations, as stated in the 
LEED v4.1 O«M Reference Guide1. This ensures that the survey results are 
representative of the actual transportation patterns of the building occupants and 
avoids sampling bias. The other options are incorrect because they either do not 
account for the population size of each tenant or are not relevant for the survey 
distribution. 

Reference: LEED v4.1 O+M Reference Guide, page 123 

Guide to the LEED AP Operations and Maintenance (O+M) Exam, page 83 LEED v4 
AP O+M Mock Exam, page 89 


32.An office building has an average annual occupancy of 75% and 30,000 ft2 (2 787 


m2) of completely vacant space. e 
How many occupants should be entered into Portfolio Manager for {98 vacant office 
S ? S 
расе“ a 
A. Zero occupants 49 
& 


B. 100 occupants 


C. 150 occupants a 
D. 200 occupants <? 
Answer: А g^ 
Explanation: NI 


The correct answer is A because zero occupatits should be entered into Portfolio 
Manager for the vacant office space, as stated in the LEED v4.1 O+M Reference 
Guide. Portfolio Manager is an onlinegéol that allows projects to benchmark their 
energy and water performance and ск their greenhouse gas emissions. The 
number of occupants entered intgsPortfolio Manager should reflect the actual 
occupancy of the building, note potential occupancy. The other options are 
incorrect because they are afbitrary numbers that do not reflect the reality of the 
vacant office space. ee 

Reference: LEED v4. «M Reference Guide, page 137 

Guide to the LEED, АР Operations and Maintenance (О+М) Exam, page 88 LEED v4 
AP O+M Mock кайт, page 86 


33. Which of the following is an environmentally friendly technology for controlling 
erosion? 

A. Mulching 

B. Laying asphalt 

C. Laying tarpaulin material 

D. Spraying water to contain dust 

Answer: A 

Explanation: 

The correct answer is A because mulching is an environmentally friendly technology 


for controlling erosion, as stated in the web search results12. Mulching involves 
applying organic or inorganic materials on the soil surface to protect it from water and 
wind erosion. Mulching can also conserve soil moisture, moderate soil temperature, 
and enhance soil fertility2. The other options are incorrect because they either do not 
control erosion effectively or cause environmental harm. 
Reference: Environment-Friendly Erosion and Dust Control Solutions | GRT, 
Environmentally friendly erosion and dust control solutions section 
15 Wonderful Methods to Control Erosion | Earth Eclipse, Applying Mulches section 
Mulching is an environmentally friendly technique used to control erosion by providing 
a protective layer on the soil surface. This layer helps to reduce the impact of 
raindrops on the soil, thereby decreasing the potential for soil erosion. Mulch can be 
made from a variety of organic materials, such as shredded bark, straw, or compost, 
which not only protect the soil from erosion but also add nutrients as they decompose, 
j i Ў 
improve soil structure, and encourage healthy plant growth. Unlike impermeable 
solutions like asphalt or temporary solutions like tarpaulin, тиіспе integrates with 
the natural environment and supports sustainable land mana ent practices. 
4 

=? 
34.How long should a commercial kitchen prep sink be^metered to establish a 
baseline when pursuing the Water Efficiency Prereĝisite, Indoor Water Use 
Reduction, Option 2? $? 
A. Six months "d 
B. 12 months E d 
C. 18 months < 
D. This type of fixture should not be metered 
Answer: B я 
Explanation: L 
For establishing a baseline Mhe context of the Water Efficiency Prerequisite, Indoor 
Water Use Reduction, Option 2, it's critical to have an accurate understanding of the 
current water usage patterns. This involves metering various water fixtures, including 
those in commercia) Kitchens. The goal is to determine the potential for water savings 
by comparing thesbaseline data to reduced usage scenarios through efficiency 
measures. 
A 12-month metering period is typically recommended for a few key reasons: 
Seasonal Variability: A year-long period captures the seasonal variations in water 
use, providing a comprehensive understanding of usage patterns. Commercial 
kitchens might have fluctuating usage based on seasonal menus, events, and peak 
times, which shorter periods might not fully capture. Data Reliability: A longer data 
collection period enhances the reliability of the data. It mitigates the impact of any 
anomalies or outliers that could skew the results in shorter metering durations. 
Consistency with LEED Requirements: LEED guidelines emphasize the importance of 
thorough and accurate baseline measurements to inform effective water reduction 
strategies. A 12-month period aligns with the comprehensive approach LEED 


encourages for sustainable practices. 

Operational Changes: A year gives enough time to observe the effects of any 
operational changes, 

special events, or other factors that might influence water usage. This ensures that 
the baseline is 

representative of typical operations. 

Reference: The approach aligns with the general LEED principles for establishing 
baselines for water and energy use, which advocate for capturing data over significant 
periods to ensure accuracy and reliability. Although the specific LEED BD+C or O+M 
documentation does not detail the metering period for each specific fixture type, the 
12-month period is a widely accepted standard for establishing baselines in building 
operations, including water usage in commercial kitchens. This duration provides a 
comprehensive view of water use, accommodating seasonal changes.and varying 
operational activities, which is essential for setting realistic and achigvable water 


reduction goals in line with LEED's sustainability objectives. ~ 

dl 
$ 

35.To determine possible credit compliance for Energy and Atmosphere Credit, 

Advanced Energy Metering, what information needs t8 be verified? 

A. That the meter data is remotely accessible g^ 

B. That the meter is capable of storing data for atleast 12 months 

C. That the meter(s) can be manually read P 

D. That the meter(s) record data at a minigtüm of 15 minute intervals 

Answer: D < 

Explanation: с“ 

The correct answer is D because,fhe meter(s) must record data at a minimum of 15 

minute intervals to comply мір пегду and Atmosphere Credit, Advanced Energy 

Metering, as stated in the LEED 

v4.1 O+M Reference Guide. This requirement ensures that the meter data is 

granular enough to хх 

capture the variations in energy consumption and demand, and to enable the 

identification of .<” 

energy saving dpportunities1. The other options are incorrect because they are either 

not required or 

relevant for this credit. 

Reference: LEED v4.1 O+M Reference Guide, page 149 

Guide to the LEED AP Operations and Maintenance (O+M) Exam, page 91 LEED v4 

AP О+М Mock Exam, page 87 


36.One tenant occupying 50% of a commercial office building pursuing LEED® O+M 
certification has provided purchasing data. The other tenants in the building 
occupying the remaining 50% have chosen not to provide purchasing data. 


For credits related to purchasing, the LEED applicant must 

A. estimate the purchases of the other tenants and assume they are compliant in the 
Materials and Resources credit calculations 

B. estimate the purchases of the other tenants and assume they are noncompliant in 
the Materials and Resources credit calculations 

C. estimate the purchases of the other tenants and apply the compliance rate from 
LEED applicant in the Materials and Resources credit calculations 

D. exclude the purchases of the other tenants from the Materials and Resources 
credit calculations 


Answer: D 

Explanation: 

The LEED applicant must exclude the purchases of the other tenants from the 
Materials and ss 


Resources credit calculations, because they have not provided purchasing data and 
are not participating in the LEED project. The LEED applicant carp nly include the 
purchases that are under their control and can be verified. <? 
Reference: LEED АР O+M Exam Guide, page 94 e 
LEED v4.1 O«M Reference Guide, MRc1: Purchasing, page 163 

< 


D 

37.A property manager is evaluating various bids trom pest management services. 
Which of the following service certifications wéuld assist the existing building in 
achieving Indoor Environmental Quality схван, Integrated Pest Management? 
A. GreenPro, Ecowise, Greenshield «° 
B. Quality Pro, Ecowise, Greenshie|d** 
C. San Francisco Tier 3, CHI, Green Seal 
D. Green Seal, San Francisco fier 3, QualityPro 
Answer: A oY 

o 
Explanation: ee 
The correct answer isd because GreenPro, Ecowise, and Greenshield are service 
certifications that indicate the pest management services follow the principles of 
Integrated Pest Management (IPM), as stated in the web search results123. IPM is a 
comprehensivé approach to pest management that minimizes the use of pesticides 
and maximizes the use of prevention, monitoring, and non-chemical methods4. The 
other options are incorrect because they either do not relate to pest management or 
do not follow the IPM principles. 
Reference: GreenPro Certified Service - National Pest Management Association, 
What is GreenPro? section EcoWise Certified - Pest Control Services, What is 
EcoWise Certified? Section Green Shield Certified - About Us, What is Green Shield 
Certified? section LEED v4.1 О+М Reference Guide, page 239 


38.Presuming all water fixtures meet the LEED Operations and Maintenance Rating 


System requirements, which of the following statements is correct when considering 
baseline water usage in relation to water use? 

A. For a building with a certificate of occupancy dated 1993 or later, the baseline 
water usage is 120% of the water use 

B. For a building with a certificate of occupancy dated 1995 or later, the baseline 
water usage is 120% of the water use 

C. For a building with a certificate of occupancy dated 1993 or later, the baseline 
water usage is 150% of the water use 

D. For a building with a certificate of occupancy dated 1995 or later, the baseline 
water usage is 150% of the water use 

Answer: C 

Explanation: 

The correct answer is C because the baseline water usage is 150% of he water use 
for a building with a certificate of occupancy dated 1993 or later, as,stated i in the 
LEED v4.1 O«M Reference Guide1. The baseline water usage isffetermined by 
calculating the estimated usage assuming Energy Policy Act- pliant fixtures2. The 
other options are incorrect because they either have the ae percentage or the 
wrong year for the baseline water usage. 

Reference: LEED v4.1 O+M Reference Guide, page € op” 

Guide to the LEED AP Operations and Maintenane®(O+M) Exam, page 77 LEED v4 
АР О+М Mock Exam, page 90 $ 


39.Which of the following is a low impagf'development (LID) technique for rainwater 
management? S 

A. Storm inlet S 

B. Rain garden L 

C. Detention basin Gy 

D. Impervious pavement? 

Answer: B ST 

Explanation: P 

Low Impact Devglópment (LID) practices manage stormwater by using natural or man- 
made systems‘o filter and recharge stormwater into the ground12. A rain garden is 

an example of a LID technique for rainwater management3. It is a planted depression 
that allows rainwater runoff from impervious urban areas, like roofs, driveways, 
walkways, parking lots, and compacted lawn areas, to be absorbed. This reduces rain 
runoff by allowing stormwater to soak into the ground (as opposed to flowing into 
storm drains and surface waters which causes erosion, water pollution, flooding, and 
diminished groundwater). 

Reference: Low Impact Development (LID) Practices: A Review on Recent 
Developments, Challenges and Prospects | Water, Air, & Soil Pollution 

Enhancing stormwater management with low impact development (LID): a review of 
the rain barrel, bioretention, and permeable pavement applicability in Indonesia | 


Water Science & Technology | IWA Publishing 
Managing Rainwater with Low-Impact Development (LID) for LEED Credits 


40.In order for a project team to meet the requirements of Indoor Environmental 
Quality Credit, Integrated Pest Management, how much advanced notice to building 
occupants is needed after the emergency application of a pesticide other than the 
least toxic pesticide? 

A. 12 hours 

B. 24 hours 

C. 48 hours 

D. 72 hours 

Answer: B ss 
Explanation: S 

The Indoor Environmental Quality Credit for Integrated Pest Management within 
LEED criteria focuses on minimizing the exposure of building, g@cupants and 
maintenance personnel to potentially hazardous chemical pésticides. This credit 
emphasizes the use of non-chemical pest management methods as the primary 
strategy and advocates for the least toxic chemical intéfventions as a last resort. 
When an emergency situation necessitates the application of a pesticide that is not 
classified as the least toxic option, LEED guidelidés require the project team to inform 
the building occupants in advance to ensure their safety and well-being. The 
stipulated advance notice period in such sénarios is 24 hours. 

This 24-hour notice period serves multipfe purposes: 

Occupant Preparation: It allows occupants to make necessary arrangements to 
minimize their exposure to the chgmicals used, especially for those who might be 
particularly sensitive or vulnerable. 

Transparency: Providing adwance notice upholds the principle of transparency in 
building management ргаёісеѕ, reinforcing trust between the building management 
and the occupants. хх 

Safety Measures: liedives the facility management time to implement any additional 
safety measures,@r signage to prevent unintended exposure during and immediately 
after the pesticide application. 

Compliance and Documentation: Meeting this requirement is also crucial for LEED 
documentation and compliance, showcasing the project team's commitment to 
maintaining high indoor environmental quality standards. 

Reference: The requirement for a 24-hour notice aligns with the LEED O+M: Existing 
Buildings v4 and v4.1 reference guide's emphasis on sustainable and occupant- 
friendly pest management practices. These practices are part of a broader approach 
to enhance the indoor environmental quality, ensuring that all building stakeholders 
are informed and protected from potential chemical exposure risks. This approach is 
detailed in the LEED O+M guide under the Indoor Environmental Quality category, 
where Integrated Pest Management strategies are discussed, emphasizing least toxic 


methods and occupant safety. 


41.In densely populated rooms, CO2 monitors must be located a minimum of how 
many feet (meters) above the floor? 

A. 2 ft. (0.6 m) 

B. 3 ft. (0.9 m) 
C. 4 ft. (1.2 m) 
D. 5 ft. (1.5 m) 
Answer: C 

Explanation: 

In densely populated rooms, CO2 monitors must be located a minimum of 4 feet (1.2 
meters) above the floor. This is to ensure that the monitors are able to.accurately 
measure the CO2 levels in the breathing zone of the occupants, whist can help in 
maintaining good indoor air quality. P d 

Reference: LEED v4: Building Operations + Maintenance 6496, LEED certification 
for existing buildings and spaces. 

In rooms that are densely populated, CO2 monitors must be located a minimum of 4 
feet (1.2 meters) above the floor. This placement ensès that the monitors can 
accurately measure the concentration of CO2 in th@breathing zone of the occupants, 
providing reliable data that can be used to asses and control indoor air quality. 
Proper placement of CO2 monitors is critical 887 effective ventilation and for 
maintaining a healthy indoor environment @specially i in areas with high occupancy 
where СО2 levels can rise quickly andjrfipact comfort and well-being. 


x 
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42.What is the maximum num "of points a project could achieve using innovation 
credits for the Innovation Ceu. Innovation? 

A. One point 

B. Two points ST 

C. Three points P 
D. Four points e 
Answer: D 
Explanation: 
According to the LEED AP Operations + Maintenance (LEED AP O+M) V4.1 guide, a 
project can earn up to four points for innovation. However, to earn all five points in the 
Innovation category, a project team must achieve at least one pilot credit, at least one 
innovation credit, and no more than two exemplary performance credits123. 
Reference: LEED v4: Building Operations + Maintenance Guide, LEED v4: Building 
Design + Construction Guide, Minimum Energy Performance Calculator - ASHRAE 
90.1 - 2010, LEED v4 energy update C U.S. Green Building Council 


$ 


43.A project is pursuing Materials and Resources Credit, Solid Waste Management - 
Facility Maintenance and Renovation. The project has generated the following waste 
as part of their Facility Maintenance and Renovation activities: 2,000 lbs. (907.2 kg) of 
steel, 900 Ibs. (408.2 kg) of carpet, 1,100 Ibs. (498.9 kg) of wood, and 1,500 Ibs. 
(680.4 kg) of wallboard. 

If the project has diverted 1,800 Ibs. (816.4 kg) of steel, 900 Ibs. (408.2 kg) of carpet, 
1,000 Ibs. (453.6 kg) of wood, and 250 Ibs. (113.3 kg) of wallboard, what is the actual 
diversion rate achieved? 

A. 70.4% of diversion 

B. 71.8% of diversion 

C. 75.7% of diversion 

D. 82.3% of diversion 

Answer: B SS 

Explanation: S 

The actual diversion rate is calculated by dividing the total weightoi the diverted 
waste by the total weight of the generated waste. In this case the project generated 
2,000 Ibs. of steel, 900 Ibs. of carpet, 1,100 lbs. of wood, and 1,500 Ibs. of wallboard, 
making a total of 5,500 lbs. of waste. The project diverted“ ,800 165. of steel, 900 Ibs. 
of carpet, 1,000 16$. of wood, and 250 Ibs. of wallboare? making a total of 3,950 Ibs. of 
waste. Therefore, the actual diversion rate achieves approximately 71.8%. 
Reference: LEED AP O+M Exam КЫ 


44.A manufacturing plant is increasingyifits produced and the number of employees 
annually. The building is documenting*compliance with Energy and Atmosphere 
Prerequisite, Minimum Energy Pefformance, Case 2, Option 1. Path 2 Benchmark 
Against Typical Buildings UsingsComparables. 

Which of the following shoulg'be used to normalize the building's energy use? 

A. Relative production <@ 

B. Number of parking,spaces 

C. Gal. (1) of water uSed 

D. Area (ft2 or may 

Answer: A 

Explanation: 

When documenting compliance with Energy and Atmosphere Prerequisite, Minimum 
Energy Performance, for a manufacturing plant that is increasing units produced and 
the number of employees annually, it's crucial to use a normalization metric that 
accurately reflects the building's energy use in relation to its operational output. 
Relative production is the most suitable metric in this scenario as it accounts for the 
output or productivity level of the manufacturing plant, providing a fair and 
representative measure of energy performance as production scales. 

Normalization against relative production allows for an equitable comparison of 
energy use as it adjusts for changes in production levels or operational intensity, 


ensuring that the energy performance metric reflects actual efficiency improvements 
or declines. 

Reference: The approach to normalize energy use by relative production aligns with 
the guidelines and methodologies outlined in the LEED v4 and v4.1 for Building 
Operations and Maintenance (O+M) reference guide, specifically under the Energy 
and Atmosphere category. This document details how projects should account for 
variations in operational parameters that affect energy consumption to ensure 
accurate benchmarking and performance assessment. 


45.Which of the following is considered an ongoing purchase for the purpose of 
calculating Materials and Resources Credit, Solid Waste Management - Ongoing? 
A. Office chairs ss 

"T < 
В. Mercury-containing lamps e 
C. Shelving units e 
D. Toner cartridges 4 

€ 

Answer: D e 
Explanation: 17 
Toner cartridges are considered an ongoing purchase às they are consumable items 
that are regularly replaced as part of the normal opération and maintenance of the 
building. The other options are not ongoing purchases, as they are durable goods that 
are not frequently replaced or disposed of. «$ 
Reference: LEED v4.1 O«M Guide, page 
Solid waste management - ongoing, U.S? Green Building Council 
Guide to the LEED AP Operations and Maintenance (O+M) Exam, page 157 


S 
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46.Which of the following spAfegies reduces the impact of materials used in building 
operation and maintenanée on indoor air quality? 
A. Install VOC sensorge 
B. Document all emissions 
C. Use products with low emissions 
D. Comply with ASHRAE 55-2010 
Answer: C 
Explanation: 
The use of products with low emissions is a strategy that reduces the impact of 
materials used in building operation and maintenance on indoor air quality. These 
products, which include paints, adhesives, furniture, and flooring, emit fewer volatile 
organic compounds (VOCs) and other harmful substances into the indoor 
environment, thereby improving indoor air quality. 
Reference: LEED v4: Building Operations + Maintenance Guide, LEED v4 | U.S. 
Green Building Council, Improving Indoor Air Quality | US EPA, Sustainable O&M 
Practices | WBDG - Whole Building Design Guide 


47.Landscape irrigation practices consume large quantities of potable water. By 
evaluating the project's outdoor water budget and irrigation water demand early in the 
Establishment Period in Water Efficiency Credit, Outdoor Water Use Reduction 
project teams will be able to 

A. earn Water Efficiency Credit, Water Metering 

B. earn Sustainable Sites Credit, Rainwater Management 

C. determine water use in landscape designs 

D. determine water use in outdoor fountains and pools 

Answer: C 

Explanation: 

Evaluating the project’s outdoor water budget and irrigation water demand early in 
the Establishment Period in Water Efficiency Credit, Outdoor Water,tise Reduction 
allows project teams to determine water use in landscape designs* This is because 
the outdoor water budget takes into account the water needs afthe landscape, 
including plant types and climate conditions. By understanding this, teams can design 
landscapes that are water-efficient and meet the requirements for the Water 
Efficiency Credit. <? 

Reference: LEED v4: Building Operations + Maintefrance Guide1, LEED v4.1 
OPERATIONS AND MAINTENANCE - WAP Sustainability Consulting2 

o 

48.The project team has been directed the building owner to only pursue practices 
that directly improve the actual buildi performance. 

Which of the following would be Ц lowest cost option? 

A. Install a new high-efficiency¢hiller 

B. Purchase renewable en credits 

C. Install new high efficies¢y urinal flush valves 

D. Provide financial support for off-site conservation 


Answer: C P 


Explanation: — s? 

High efficiency‘urinal flush valves are a cost-effective way to improve building 
performance. They use less water than standard urinal flush valves, which can lead to 
significant savings on water bills over time1. This is a direct improvement to the 
building's performance as it reduces the building's water consumption, which is a 

key aspect of building performance. Other options like installing a new high-efficiency 
chiller or purchasing renewable energy credits might have higher upfront costs or may 
not directly improve the building's performance12. 

Reference: Five strategies to improve energy performance in existing buildings 5 
Common Design Questions for Balancing Sustainability and Cost 


49.A district energy system provides chilled and hot water to a building on a campus. 
What equipment must be commissioned to meet the requirements of Energy and 
Atmosphere Credit, Existing Building Commissioning - Analysis, Option 1. Existing 
Building Commissioning? 

A. Heat exchangers 

B. Central plant chillers 

C. Primary chilled water pump 

D. Central plant cooling tower 

Answer: A 

Explanation: 

The Energy and Atmosphere Credit, Existing Building Commissioning - Analysis, 
Option 1 in LEED AP O+M V4.1 requires the commissioning of major energy-using 
systems1. In a district energy system that provides chilled and hot water to a building, 
the heat exchangers play a crucial role in transferring heat between,the hot and 
chilled water circuits. Therefore, to meet the requirements of this Credit, the heat 
exchangers must be commissioned to ensure they are operatisi§ efficiently and 
effectively1. e 

Reference: LEED AP O«M Exam, USGBC Guide, Lawrefite Berkeley National 


Laboratory, Department of Energy. <? 
D 
$ 
50.Which of the following products qualifies цег Materials and Resources Credit, 


Purchasing - Ongoing? 9 
A. A product labeled Sustainable Sourget 
В. An organic product produced with a 500 mi. (805 km) radius 
C. A United States Department ofAgriculture (USDA) organic food product 
D. A Protected Harvest certifigdproduct purchased outside the performance period 
Answer: C Gy 

o 
Explanation: ee 
The LEED for Existin Buildings: Operations & Maintenance (LEED EB: O&M) rating 
system includes a ort category called Materials and Resources (MR). Under this 
category, there 19:8 credit called “Sustainable Purchasing C Ongoing Consumables" 
(MR Credit 1). This credit covers product purchases for the building and areas within 
the site manager’s control. One of the criteria for this credit is that food and 
beverages must be labeled USDA Organic1. Therefore, a USDA organic food product 
would qualify under this credit. 
Reference: LEED Requirements: Meet the Prerequisites 
Policy 8-105 Sustainability Purchasing Policy 
EBOM-v4 MRc1: Purchasing - ongoing 
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